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CLAIMS 

l. firi optical pickup appar^fetls^comprising: 

(a) objective smyfitorming means (30) for forming each 
spot (M, E, F, G-/h, I, and J) of a plurality of light 
beams entered vi4 a collimator (28), on each track of a 
recording medium ( 34 ) ; 

(b) a plurality of photodetectors (52M, 52E, 52E, 52F, 
52G, 52H, 521, /and 52J) each provided for each spot (M to 
J) for receiving reflected light of each spot (M to J), the 
reflected light having passed through said objective spot 
forming mean's ( 30 ) , said collimator ( 28 ) , and focus 
adjusting means (50) in this order; and 

(c) a chassis (70) mounted with said collimator (28), 
wherein said focus adjusting means (50) and said 

plurality if photodetectors (52M to 52 J) are supported 
respectively by a focus adjusting means support member (72) 
and a photjbdetector support timber (70) formed separately 
from said/ chassis (70), and the focus adjusting means 
support member (72) and the photodetector support member 
(78) are fixed to said chassis at positions along an 
optical axis, the positions being visually confirmed that 
the reflected light of each spot (M to J) becomes incident 
upon a corresponding one of said photodetectors (52M to 
52J) . 

2. An optical pickup apparatus according to claim 1, 
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wherein the plurality of light^b^aSis are generated by 
making light from a lig>t^source (14) pass through a 
diffraction grating (?0) 

3. An optical /pickup apparatus according to claim 1, 
wherein at leas/ one of said plurality of photodetectors 

(52M to 52 J) iniludes a plurality of light reception areas 

for divisionally receiving one light beam. 



4. An optical pickup apparatus according to claim 1, 
wherein an optical axis (32) of the reflected light passing 
through the collimator is changed to an optical axis (66) 
toward said fJcus adjusting means (50) by a beam splitter 
(24) upon which the reflected light passed through the 
collimator becomes incident. 

5. An optical pickup apparatus according to claim 4, 



wherein the 
photodetecto 
(CCD) . 



reflected light incident upon each 
is visually confirmed by detecting means 



6 . An optical 
wherein saic 
side of the 
adjusting means 



pickup apparatus according to claim 5, 
detecting means is disposed on an opposite 
beam splitter (24) relative to said focus 
(50). 
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7.' Ah optical pick^p^appara'tus according to claim 1> 
wherein said f ocyt^ adjusting means is made movable between 
the beam splitter and said photodetectors * 



optic il 



8 . An 
wherein said 
on said chassi 



pickup apparatus according to claim 7, 
iocus adjusting means is moved by being slid 

5 . 



9. An optical pickup apparatus according to claim 7, 
wherein a distance (y) between a plane (68) on which said 

are disposed and said focus adjusting means 
(x) between the plane and the beam splitter 
to have a predetermined relation (y « ax + 
b are constants), and said focus adjusting 
movable between the beam splitter and said 



photodetectors 
and a distance 
are maintained 
b where a and 
means is made 
photodetectors 



10. A method 
having objective 
spot (M, E, I', 
beams entered 
recording med:. 
52E, 52E, 52F, 




of manufacturing an optical pickup apparatus 
forming means (30) for forming each 
I, and J) of a plurality of light 
via a/ ^collimator (28), on each track of a 
plurality of photodetectors (52M, 
521, and 52 J) each provided for 



each spot (M to \jV for receiving reflected light of each 
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spot (M to J), the reflected light having passed through 
said objective spot forming means (30) , said collimator 
(28), and focus adjusting means (50) in this order, and a 
chassis (70) mounted wit/i said collimator (28), the method 
comprising the steps of i 

changing a firs-J distance along an optical axis 
direction between thl collimator (28) and said focus 
adjusting means (50)/ and a second distance along the 
optical axis direction between the collimator (28) and said 
photodetectors (52M/to 52J); 

searching the / first and second distances along the 
optical axis direction which allow the reflected light of 
each of said spjbts (M to J) become incident upon a 
corresponding on# $f said photodetectors (52M to 52 J) ; and 



fixing sa 
photodetectors 
searched first 
direction. 



toous adjusting means (50) and said 
to 52 J) to said chassis (7) at the 
sscond distances along the optical axis 



11. A method of manufacturing an optical pickup apparatus 
according ti claim 10, wherein changing the first and 
second distances along the optical axis direction is 
performed While a predetermined relation between the first 
and second/ distances is maintained. 
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12. A method of manufactuting an optical pickup apparatus 
according to claim 10 , wherein an optical axis (32) of the 
reflected light passing through the collimator is changed 
to an optical axis (66) toward said focus adjusting means 
(50) by a beam splitter (24) upon which the reflected light 
passed through the collimator becomes incident. 

13. A method of manufacturing an optical pickup apparatus 
according to claim Iff, wherein detecting means (CCD) is 
provided on a side opposite to the beam splitter relative 
to said focus adjusting means, and the first and second 
distances are searched by said detecting means while said 
focus adjusting means is moved between the beam splitter 
and said photodetectors. 

14- A method of m^iuf acturing an optical pickup apparatus 
according to cla/ni\L3, wherein a distance (y) between a 
plane (68) on whiih \said photode fcectors are disposed and 
said focus ad jus; ting/Wans and a distance (x) between the 
plane and the bL^m iplitter are maintained to have a 
predetermined relation (y = ax + b where a and b are 
constants), and Spid focus adjusting means is made movable 
between the beam/ Splitter and said photodetectors . 

15. A method of manufacturing an optical pickup apparatus 
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having ob j ective spot: forming 
spot: (M, E, F, G, H, X, and 



me^ns (30) for forming each 
of a plurality of light 



[34/ 



beams entered via a 
recording medium ( 
52E, 52E, 52F, 52G, 
each spot ( M to J ) 
spot (M to J), th 



>llis 



for. 



.ed 



adjusting means (50) in this order, and a 



tor (28) , on each track of a 
Plurality of photodetectors (52M, 
ill, and 52 J) each provided for 
ceiving reflected light of each 
Jed light having passed through 
said objective ^pot^ forming means (30), said collimator 
(28) , and foe 

chassis (70)/mounted with said collimator (28), the method 
comprising /the step of : 

adjusting a focal length for said photodetectors by 
changing a first distance along an optical axis direction 
between the collimator (28) and said focus adjusting means 
(50) /and a second distance along the optical axis direction 
between the collimator (28) and said photodetectors (52M to 
52 J) . > 



16. An optical p 

(a) objective 
spot (M, E, F, G 
beams entered via 
recording medium 

(b) a 

52G, 52H, 521, an,d 



plurality 



ckup apparatus comprising: 
spot forming means (30) for forming each 
H, I, and J) of a plurality of light 
a collimator (28), on each track of a 
(34); 

of photodetectors (52M, 52E, 52E, 52F, 
52 J) each provided for each spot (M to 
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J) for receiving reflect/ed light of each spot (M to J), the 
reflected light having/ passed through said objective spot 
forming means (30),/ said collimator (28), and focus 
adjusting means (50) /in this order; 

(c) a chassis ^0) mounted with said collimator (28); 

and 

(d) means (72f, 78) for adjusting a distance between 
said focus adjusting means and said photodetectors , 

wherein saidf adjusting means includes a first member 
(72) for supporting said focus adjusting means and a second 
member (78) supported by said chassis in a slidable manner 
for supporting said photodetectors, and the distance is 
adjusted by moving the first member along said chassis. 



17. A method/ of adjusting a distance between focus 
adjusting meanfe and photodetectors for an optical pickup 
apparatus having objective spot forming means (30) for 
forming each /spot (M, E, F, G, H, I, and J) of a plurality 
of lightJ^aids entered via a collimator (28), on each track 
of a refcord^ng medium (34), a plurality of photodetectors 
(52M, 5feE, Sfcpv 52F, 52G, 52H, 521, and 52 J) each provided 
for eacji spo\ (M to J) for receiving reflected light of 
each spdft/(Mjto J), the reflected light having passed 
through said objective spot forming means (30), said 
collimator (28), and said focus adjusting means (50) in 
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this order; and a chassis cjt\\ ^ 

(28. . <™>X°unted with said collimator 

(28), the method comprising steps of: - 
providing imaee n ^.^ 

"ght; P/T """" PlCk1 " 9 UP *"* reflected 

re£leCt6d " 9ht - * "« ^ 

Pickup mea^ o^a display (50a); ^ 

said f ocus ad Jus tin g means along the ^ 

XT" allo " s tee reflected ii9ht «° 

r ldent -P 0 " s *« Photodetectors. 
18- *» optica! picJ apparatus comprising- 

1 i 122 <a, 11 L li9ht re T° tlon optical ele " ent <" 8 - 

W*. U», u 26 , f l re f lectln g a plurality o f li ght 
beams incoming along I direction * 

(120) t „ , I Ctl ° n ° f a "«* axial line 

toward a direeH-,-nn ~* 

di« T ^ 3 SeC ° nd aXial line (I") 

different from the f ir L Mial ^ 

(b) spot forming J eans (126) f 
F G w t I formxng a spot (M, E, 

*», h, i, and j) of each l ight beam ±ncom±M _ 

Section of the secoJd a,i al llne ^ ^ 

. I U22) from said lioht 

section optica* el i ^ ^ ii2o J- 

on each trac* (142) of L recording ^ 

(c) support means (i 7 o, 182) for . 

j or roratably supporting 
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said light reflection optical §J^ment (118, 1120, 1122, 
1124, 1126) about at leasj^one rotation axial line on a 
chassis (180), the roteUon axial line passing a reference 
point (138) which 0 a cross point between the first and 
second axial line^ (120, 122); 



(d) fixing 



[means (198, 1102) for fixing said light 
reflection opticLl element (118, 1120, 1122, 1124, 1126) to 
the chassis (1805; and 

(e) reflected light detecting means (134) for 
detecting reflected light of each spot (M to J) passed 
through said spot If orming means (126). 
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19. An optical pkckup apparatus according to claim 18, 
wherein the rotation axial line includes a rotation axial 
line perpendicular to both the first axial line (120) and 
the second axial line (122). 

20. An optical pickup apparatus according to claim 18, 
wherein the rotation axial line includes a rotation axial 
line coincident witii the first axial line (120). 



21. An optical 
wherein the 
line coincident 



p Lclcup 



rotation 



wi:h 



apparatus according to claim 18, 
axial line includes a rotation axial 
the second axial line (122). 



25 
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22. An optical pickup app^flTtus according to claim 18, 
wherein said support m^(170, 192) includes a spherical 
fitting portion (17^ * 192) 



23 . An optica 
wherein said 
triangular pri 



s m 



pickup apparatus according to claim 18, 
light reflection optical element is a 
(118) . 



24. An optica 
wherein said li 
surface 
light beam is 



ref lection 



25 . An optica 
wherein said 
semi spheric 



L pickup apparatus according to claim 23, 
ght reflection optical element is an inner 
type triangular prism (1120), and the 
deflected by a reflection surface (140). 



1 pickup apparatus according to claim 18, 
light reflection optical element is a 
(1122) . 



mirror 



26. An optical pickup apparatus according to claim 18, 
wherein said liiht reflection optical element is a circular 
disc mirror ( 11 24 ) . 

27. An optical pickup apparatus according to claim 18, 
wherein said silpport means includes a concave spherical 
portion (170) akd a convex spherical portion (192) which 
can be spherically fitted together. 
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28. An optical pickup apparafctfsaccording to claim 27, 
wherein said light refaction optical element is held by 
holding means ( 160 Vpartially constituting said support 



means , said fixing 
means is fixed to 



means is a screw (198), said holding 
the chassis by the screw via a washer, 
and a height of t ie washer is changed with a threading 
amount of the screL to thereby tightly fit together the 
concave spherical plrtion and the convex spherical portion. 



29 



An optical pi=kup apparatus according to claim 18, 



wherein said light 
holding means (160 
means, said fixing 



reflection optical element is held by 
partially constituting said support 
means is a screw (198), said holding 



means is fixed to the chassis by the screw, a screw hole of 
the chassis has a diameter larger than a diameter of a 
shaft of the sere a, and said light reflection optical 
element can be displaced along the chassis by an amount 
corresponding to a difference between the diameters. 

30. An optical piokup apparatus comprising: 

reflection optical element (118, 1120, 
for reflecting a plurality of light 
beams incoming along a direction of a first axial line 
(120), toward a direction of a second axial line (122) 
different from the first axial line; 



(a) a light 
11122, 1124, 1126 
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(b) spot forming means^**^ forming a spot (M, E, 
F, G, H, I, and J) ^^TetcT light beam incoming along the 



direction of the 
reflection optica 



4cond axial line (122) from said light 
; element (118, 1120, 1122, 1124, 1126), 



on each track (14:*) of a recording medium (128); 



(c) support 
light reflection 



means (1110) for movably supporting said 
optical element (118, 1120, 1122, 1124, 



1126) on the chases along the direction of the first axial 

the direction of the second axial line 



lie (120) and/or 
(122); 

(d) fixing 



31. An optical 
wherein said lis 
a mount member 
constituting said 



neans (198, 1102) for fixing said light 
reflection optica L element (118, 1120, 1122, 1124, 1126) to 

the chassis (180); and 

(e) reflected light detecting means (134) for 
detecting reflected light of each spot (M to J) passed 
through said spo" forming means (126). 



C 



pickup apparatus according to claim, 27, 
ht reflection optical element is held via 
172) by holding means (160a) partially 
support means, said mount member is fixed 
to said holding means by a screw (1114) via a washer 
(1112), a heigh, of the washer is changed with a threading 
amount of the screw to thereby moving up and down said 



light reflection optical element. 
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32. An optical pickup .apparatus according to claim 31, 
wherein said support/deans (110) regulate said mount member 
from being rotated during threading the screw, in a 
direction of yt&reading the screw. 



33. A method of adjusting a rotary position of a light 
reflection optical elemeAt for an optical pickup apparatus 
having the light reflection optical element (118, 1120, 
11122, 1124, 1126) f«ir reflecting a plurality of light 
beams incoming along/ a direction of a first axial line 
(120), toward a direction of a second axial line (122) 
different from the/ first axial line, spot forming means 
(126) for forming L spot (M, E, F, G, H, I, and J) of each 
light beam incoming along the direction of the second axial 
line (122) from iaid light reflection optical element (118, 
1120, 1122, II3/4, 1126), on each track (142) of a recording 
medium (fl28\)/ support means (170, 182) for rotatably 
supporting said light reflection optical element . (118, 
1120, 1122,/aLT24, 1126) about at least one rotation axial 
line on a>fehass|Ls (180), the rotation axial line passing a 
reference /rioint (138) which is a cross point between the 
first and/ second axial lines (120, 122), fixing means (198, 
1102) f?r fixing said light reflection optical element 
(118, 3/120, 1122, 1124, 1126) to the chassis (180), and 
reflected light detecting means (134) for detecting 
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reflected light of each spot (M rto J) passed through said 
spot forming means (126), the rafethod comprising the steps 
of: 

providing image pickup /nit (CCD) in place of the 

recording medium; 

displaying the spots picked up by said image pickup 

means on a display; and 

adjusting the rotary/position of said light reflection 
optical element by rota/ing said light reflection optical 
element about the at Jfeast one rotation axial line while 
the display is monitored, so as to allow the spots (M to J) 
on the recording med/um (128) to enter an effective area of 
said spot forming leans (126) and/or so as to make the 
focus states of tb/ spots (M to J) be generally the same. 
34. An optical r/ickup apparatus having a photodiode unit 
(224) mounted/ a holder (216) having a bonding surface 
(240) bonded^ t/\a holder mount surface (214) of a base 



(212) and a 
296, 298, 
adjusting p: 



25 



passion adjusting pin receptacle _J 222 , 284, 
2106, 2108) for receiving a position 
(25JS), the holder (216) being bonded to the 
base (212) ^er the holder (216) is aligned with a proper 
position by/ th^ position adjusting pin (256), wherein: 

said /holder (216) has a shielding portion (278, 286) 
for shiel/ding said holder mount surface (214) from said 
position/ adjusting pin receptacle (222, 284, 296, 298, 
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2104, 2106, 21D8). 

35. An optical pickup apparatus according to claim 34, 
wherein said position adjusting pin receptacle (222, 284, 
296, 298, 2104, 2106, 2108) is a recess (222, 284, 296, 
298) which is bpen on a side opposite to the holder mount 
surface ( 214 ) and close on a side of the holder mount 
surface (214) J and a close end of said recess (222, 284, 
286, 298) constitutes said shielding portion (278, 286). 



36. An optiial pickup apparatus according to claim 34, 
wherein said [holder (216) is provided with a projection 
(276, 294) projecting to a side opposite to the holder 
mount surfade (214), and a recess (222, 296, 298) being 
open atpa tjop surface of said projection (276, 294) is 



formed i 



37. 



wherein a- 




An op 



ojection (276, 294) 



pickup apparatus according to _ claim 34 , 



rojection (2104, 2106, 2108) projects from a 
surface (242) on a side opposite to the bonding surface 
(240) towarl a side opposite to the holder mount surface 
(214), and a top circumference area of said position 
adjusting receptacle (256) is inserted into an engaging 
hole of saiq position adjusting pin (256). 
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38. An optical pickup apparatus according to claim 34, 
wherein a guide groove (288A is formed on the bonding 
surface (240) of said holder I2I6), said guide groove (288) 
guiding preliminary adhesive/ (270) from a preliminary mount 
adhesive dropping area (266A to a direction different from 
a direction toward said position adjusting pin receptacle 
(222, 284, 296, 298, 2104A 2106, 2108). 



10 



15 



39. A holder comprising 

a plurality of position adjusting pin receptacles 
(222, 284, 296, 298,/ 2104, 2106, 2108) for receiving a 
plurality of position adjusting pins (296); 

a bonding sur/ace (240) bonded to a holder mount 
surface (214) of a fcase (212); 

a mount (218) /for mounting a photodetector unit (224); 

and 

a shield A/ portion (278, 286) for shielding said 



20 



holder mount 
adjusting pin 
2108) . 



-face (214) from each of raid position 
feptacles (222, 284, 296, 298, 2104, 2106, 



25 



40. A holde^ Comprising: 

a plurality of position adjusting pin receptacles 
(222, 284,/ 296, 298, 2104, 2106, 2108) for receiving a 
plurality if position adjusting pins (296); 
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a bonding surface (240) 



>nded to a holder mount 



surface (214) of a base (212); / 

a mount (218) for mounting/ a photodetector unit (224); 
and / 

a plurality of guide/ grooves (288) for guiding 
preliminary adhesive (27o/ from a preliminary mount 
adhesive dropping area (2660 to a direction different from 
a direction toward said position adjusting pin receptacles 
(222, 284, 296, 298, 2104, 2106, 2108). 

41. A method of manufacturing an optical pickup apparatus 
having a photodiode unit (224) mounted on a holder (216) 
having a position adjusting pin receptacle (222, 284, 296, 
298, 2104, 2106, 210B) and a shielding portion (278, 286) 
for shielding a holder mount surface (214) of a base (212) 
from said positioiy»d justing pin receptacle (222, 284, 296, 
298, 2104, 2106, 2flL(J8), the method comprising the steps of : 

(a) aligning/ sd^a holder (216) with a proper position 
by using a posijti/oA adjusting pin (256) fitted in said 
position adjustSLhg pin receptacle (222, 284, 296, 298, 
2104, 2106, 2ia8)\ 

(b) dropping preliminary mount adhesive (270) down to 
a preliminary / mount adhesive dropping area (266) between 
the holder mount surface (214) of the base (212) and a 
bonding surf alee (240) of said holder (216) to preliminarily 
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mount said holder (216) on said base (212); and 

(c) removing said position/ adjusting pin (256) from 
said position adjusting pin receptacle (222, 284, 296, 298, 
2104, 2106, 2108). 
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42 . A method of manufacturing an optical pickup apparatus 
having a photodiode unit (^24) mounted on a holder (216) 
having a position adjusting pin receptacle (222, 284, 296, 
298, 2104, 2106, 2108) and a guide groove (288) for guiding 
preliminary adhesive /270) from a preliminary mount 
adhesive dropping area/(266) to a direction different from 
a direction toward said position adjusting pin receptacle 
(222, 284, 296, 25*8, 2104, 2106, 2108), the method 
comprising the steps of: 

(a) aligning /a\d holder (216) with a proper position 
by using a position adjusting pin (256) fitted in said 
position adjust//g P^i receptacle (222, 284, 296, 298, 
2104, 2106, 2108/) 

(b) droppijttg preliminary mount adhesive (270) down to 
the preliminary mount adhesive dropping area (266) between 
the holder moiint surface (214) of the base (212) and a 
bonding surf ale (240) of said holder (216) to preliminarily 
mount said hilder (216) on said base (212); and 

(c) rei/oving said position adjusting pin (256) from 
said positiin adjusting pin receptacle (222, 284, 296, 298, 
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2104, 2106, 2108). 



43- An optical 
wherein a shafle 
or conical . 



pickup apparatus according to claim 34, 
of said receptacle is cylindrical, cubic, 



44. An optic^ 
36, wherein 
rectangular 



pickup apparatus according to claim 35 or 
said recess (296) is an opening having a 
s ec t i ona 1 shape . 



cross 



45. An optic 
36 , wherein 
triangular 



cal 



pickup apparatus according to claim 35 or 
said recess (298) is an opening having a 
sectional shape . 



cross 



46. An optipal 
wherein said 
shape . 



47. A holcef 
said recepti 



pickup apparatus according to claim 38, 
iuide groove has a V-character cross sectional 



-cording to claim 39, wherein a shape of 
Ls cylindrical, cubic, or conical. 



48. A holderM according to claim 39, wherein said shielding 
portion (286 A is a recess (284) formed on a non-bonding 
surface ( 242 ) \of said holder . 



25 
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49. A holder according to claim 40, wherein said guide 
groove has a V-cliaracter cross sectional shape. 

50. A method According to claim 41, «herein a shape of 
said receptacle/ is cylindrical, cubic, or conical. 



51. A meth 
said recepta 

52. A meth 



pcording to claim 42, wherein a shape of 
cylindrical, cubic, or conical. 

>d according to claim 42, wherein said guide 



groove has Ay-character cross sectional shape. 
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